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A Tumbling Magnet Electricity Generating S>^stem 

This invention relates to an electricity generatitig system in which 
electromagnetic induction is effected by way of a permanerit magnet tumbling (caused 
by another magnet) in a coil, and produces a varying magnetic field flux through the 
. coil, such that a corresponding potential difference is foraied across opposite ends of 
the coil (generating electricity). It is applicable to iUunaination of a bicycle for safely 
purposes, or run other electric appliances. 

A voltage is set iq) across opposite ends of a coil in a magnetic field whenever 
the magnetic field changes. This effect is called electromagnetic induction. If the coil 
forms part of a closed circuit the induced voltage causes a current to flow in the circuit. 
The majority of known electricity generating systems are based on tiie phenomenon of 
electromagnetic induction. 

According to an. embodiment of the invention there is provided a tumbling 
magnet electricity generating system for supplying electricity to at least one electrical 
device, comprising a tumbling chamber, a first magnet arranged within the tumbling 
chamber, a second ms^et arranged extemally to the tumbling chamber, and a coil 
looped around the tumbling chamber, adapted such that the tumbling chamber is of 
sufficient dimensions to allow the first magnet to freely tumble, and such that on 
proximal relative motion of said first and second magnets, causes the first magnet to 
tumble in the tumbling chamber, generating a varying magnetic flux through the coil 
such that a corresponding potential difference is formed across opposite ends of the 
coil. It generates electricity to run an electric appliance, e.g. an, LED (Light Emitting 
Diode),. 

A specific embodiment of the invention will now be described by way of 
example and with reference to the accompanying drawings in vrfiich: 

Fig. 1 shows a cross-sectional view of an electricity generating system. The first 
magnet 9 is set firee to tumble within a tumbling chamber 10 around which a coil 11 is 
looped. The two ends of the coil 11 are connected to the terminals of an LED (ligfht 
enMtting diode) 3. There may be some arbitrary, relative motion between the first 
magnet 9 and the second magnet 2. Tlie magnets depicted with dotted lines represent 
alternative, relative motions of the second magnet 2 with respect to the first magnet 9. 
As the first magnet 9 and the second magnet 2 pass close to one another, the mutual 
interaction of the magnetic fields is sufScirat to cause the first magnet 9 to tumble in 
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the tumbling chamber 10. As the first magnet 9 tumbles in the tumbling chamber 10, a 
varying magnetic field flux is effected through the coil 1 1 and a corresponding electric 
current flows tiirough the coil 11 thus illuminating the LED 3. 

Fig. 2 shows an electricity generating unit 4 attached supportedly on a front 
wheel fork 1 of a bicycle. The support 5 is made of non-magnetic materials. The second 
magnet 2 is fixedly attached to the spokes 6 of the bicycle wheel 7. As the wheel 
rotates, the second magnet 2 will pass close to the electricity generating unit 4, 
containing the first magnet 9, once per revolution of the bicycle wheel 7 and will 
generate electricity as described above. 

Fig. 3 represents a cross-sectioned front view of an electricity generating system. 
The electricity generating unit 4 is made from a coil 1 1 of insulated copper wire wound 
around a tumbling chamber 10 which is of non-magnetic, synthetic materials. The two 
coil 11 ends are connected to the terminals of an LED 3. The first magnet 9 is a disc 
shaped permanent magnet and is enclosed within the tumbling chamber 10. The 
tumbling chamber 10 is of sufficient dimensions to allow the first magnet 9 to tumble 
freely. The second magnet 2, a permanent magnet is fixedly attached to the spokes 6 of 
the bicycle wheel 7 by a fixing member 8. As the bicycle v^eel 7 rotates, the second 
magnet 2 passes close to the first magnet 9 \^ereupon the interaction of their magnetic 
fields will cause the first magnet 9 to tumble in the tumbling chamber 10. As the first 
magnet 9 tumbles, it produces a rapidly varying magnetic field that induces an electric 
current to flow throu^ the coil 11 andtolighttheLED3. 

Figs, 4-6 are viewed perpendicular to the plane of rotation of a bicycle wheel 7 
and include cross-sectional views of the tumbling chamber 10 Figs. 4-6 illustrate the 
operation of the electricity generating system during a revolution of a bicycle wheel. 

Fig. 4 shows the second magnet 2 approaching the first magnet 9. The 
interaction of their magnetic fields will not be strong enough to cause the first magnet 9 
to tumble in the tumbling chamber 10. No electric voltage will be generated in the coil 
11. The LED 3 is off. 

Fig. 5 shows the second magnet 2 passing proximal to the first magnet 9 as the 
bicycle wheel 7 rotates. When the distance between first magnet 9 and the second 
magnet 2 is at a minimuTn, the magnetic interaction will be ca.using tiie first magnet 9 to 
tumble in the tumbling chamber 10. As the first magnet 9 tumbles, a rapidly varying 
magnetic field flux induces an electric current to flow in the coil 1 1 and thus causes the 
LED 3 to be illuminated. 
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Fig. 6 shows flie second magnet 2 having moved passed the first magnet 9. The 
interaction of their magnetic fields will not be strong enough to cause the first magnet 9 
to tumble in the tumbling chamber 10. No electric voltage will be generated in the coil 
ll.TheLED3isofiF. 

Accordingly there will be a part of each revolution of the wheel 7 during which 
the LED 3 will be at least flickeringly illxmiinated. As the rotation speed of the wheel 
increases, the frequency of at least flickeringly illuminated periods increases 
proportionally. 



